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Abstract 
This study aims at conceiving a strategic training and reference assessment system concerning the balance component, 
according to the diverse Special Olympics gymnasts’ potential. The experimental group includes 24 beginner gymnasts, 
within level A and level I.  
Due to our practical experience and statistical confirmations, we believe that the mentioned evaluation system should 
comprise three general tests (Romberg Matorin, Unipodal test,), a specific test (the level A beam routine) and three reference 
technical tests (three side rolls towards left and three towards right with a stand lifting , maintained sat set square - execution, 
held side balance time-trial). Also, a specific adapted instructional content has been developed, so that this motor capacity 
should improve in a significant manner. 
© 2013 The Authors. Published by Elsevier B.V.  
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1. Introduction 
For adults with Down syndrome, balance training was and is a complex and special topical issue. Research 
into the development of motor skills in children and adults with Down syndrome is limited at the present time 
(Reid & Block 1996; Weeks, Chua & Elliott 2000). Its importance in adaption, learning, autonomy, security, self-
confidence, in keeping positions, movement and action is appreciated. Balance ability, a strategic component of 
coordination capacities (Cordun 1999)  is subject to several factors (Weineck 1992). 
Laxity, atony, negative predispositions, overweight, lack of strength, of power, of flexibility, are "objectively" 
as many causes of a direct conditioning on training balance ability, on learning, adaptive, social integration 
capacities. 
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Studies on various aspects of balance training in physical education and sport, in sports training, in motor 
education and rehabilitation, are met worldwide throughout Europe, Asia, Australia and the 2 American 
continents (Kubilay, Yıldırım, Kara and Harutoğlu 2011; Teodorescu, Bota and Stănescu, 2007; Jobling and 
Virji-Babul, 2004;. Guidett and Pulejo, 1995). They are many and can be used as a reference database in shaping 
and objectifying balance ability training or assessment of persons with Down syndrome – a goal which has 
nowadays reached topicality, with the intensification of the global effort to socially integrate these special people. 
In this direction, we identify research efforts related to various aspects of this coordination capacity, in 
different countries: USA, Japan, Poland, Canada, Australia. But very few concerns Down adults and fewer refer 
to complex integrative solutions such as the solution offered for them by adapted competitive artistic gymnastics. 
Based on human needs as a "complex dynamic system" and on the fact that the best solutions should be 
systemically searched for, in opportunities, we intend by this paper to draw general attention on the beneficial, 
synergistic effects of systematic practicing, on levels, of "Special Olympics" competitive artistic gymnastics, in 
initiating, funding, balance training and assessment performance of adults with Down syndrome. 
The advantages of this gymnic complete training system are multiple. It has to be investigated, confirmed and 
promoted as it ensures, in a correlative, integrated manner, the continuous algorithmic support of balance training 
and assessing of adults with Down syndrome. 
 
2. Method 
 
2.1. Subjects 
 
 In order to confirm the specific training strategy - assessing the state of balance in adults with Down 
syndrome practicing artistic gymnastics under the "Special Olympics" competitive system, of the group of Down 
Syndrome Association of Bucharest (Asociaţia Sindrom Down Bucureşti - SDAB), with which have been 
working for 2 years, one lesson per week, I selected 24 gymnasts (aged from 18 to 32 years). They were assigned 
according to the references of the Scoring Code AG-SO [3], in 2 equal groups, but different as to their 
experience, level of affection and preparation time: Group 'A' (LG-A) and Group I (LG-I). 
2.2. Experimental design 
In order to make an objective determination of reference values of the aimed goals, all selected individuals 
were subjected to 2 types of tests: 
 general classical tests: Romberg, Unipodal test (left-right leg), Matorin (left, right, side, best  result): 
o specific technical tests. 
 
Since the objective determination of equilibrium capacity really means "evaluating human ability to maintain 
their body in a stable position" (Marcu, Matei (2009)) static or dynamic, of the technical gymnic objectives of 
required exercises - we selected 4 specific tests: the level A beam routine (1.B.R.), three side rolls towards left 
and three towards right with a stand lifting (2. Combo. rolls), sat square supported - maintained (3.S.L.S.), held 
side balance - time-trial - (4. H.S.B.). 
In test 1. B.R., there will be a correlative assessment of: on the one hand, execution speed as a dimension of 
trust, experience, mastery of movement, of concentration, of control over the desire for perfection and the fear of 
falling or being wrong and, on the other hand, workmanship. This will be determined by counting posture errors 
and / or the number of hesitations. 
 In test 2. "Combo-rolls", in relation to the perfection required and desired, there will be a simultaneous 
parallel assessment of deviations from the correct axis of movements and posture. Depending on the size of 
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mistakes, penalties operated, in conjunction with the requirements of the Scoring Code of the International 
Federation of Gymnastics [5], are presented in Table 1. 
Table 1. Values of penalties imposed for errors found 
Penalties for deviations of direction Aesthetic penalties  
Large Medium Small Large Medium Small 
5 3 1 5 3 1 
  
The above execution penalties will also be applied to test 3. "S.L.S.". 
Average values and maximum performances achieved under each test will be integrated into the reference 
balance assessment multi-determinative system. They will strengthen the idea of valuing and promoting specific 
technical tests in the assessment system of this coordination capacity. 
 The statistically confirmed differences between the results of the two groups, by the t student test, will 
validate the operational strategy of training, preserving, improving balance ability of adults with Down syndrome 
practicing competitive artistic gymnastics. 
Then, harmonization and summation techniques of effects of structures introduced in a determinative, 
correlative, algorithmic manner in the general, specific, technical training, will come to the attention of specialists 
as strategic elements of reference in balance training. 
 
3. Results 
 
The results of the two groups obtained from the general tests, starting with the required by the Romberg test 
and continuing with the unipodal and Matorin's tests, confirm their usefulness in assessing the general level of 
balance ability assessment. By analyzing and comparing them, we can say that the confirmed differences (p 
<0,05 in Marorin test: left, right, best result) or the statistically refuted differences (unipodal test left, right, best 
result) presented in Table 2 may constitute a first level of acknowledgement of the efficiency of balance training - 
assessment strategy. 
Table 2. t test results on "Matorin" and Unipodal tests - test 
  Matorin 
  LEFT°  RIGHT ° BEST  R. 
T Test 0,016069 0,010356 0,010041 
  UNIPODAL TEST 
  LEFT°  RIGHT ° BEST  R. 
T Test 0,208249 0,237379 0,215491 
 
 Due to the efficiency of measurements, the values of averages and of maximum or minimum points (if 
applicable) achieved by the components of the two groups and presented in Tables 3, 4, 5 become reference data 
to substantiate the training of gymnasts with Down syndrome. 
  Table 3. The reference values in Matorin-test and Unipodal test 
  Level "I" Group - Level "A" Group -  
  MATORIN  MATORIN  
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  LEFT°  RIGHT ° BEST  R. LEFT°  RIGHT ° BEST  R. 
Average 244,5833 237,0833 254,5833 150,4167 150 166,6667 
Max. 360 360 360 225 270 270 
  UNIPODAL TEST (SEC.) UNIPODAL TEST (SEC.) 
  LEFT°  RIGHT ° BEST  R. LEFT°  RIGHT ° BEST  R. 
Average 42,10667 40,92833 45,11417 11,42417 10,64167 12,025 
Max. 73,12 104,11 104,11 27,18 22,4 27,18 
Table 4. „B.R.” reference values 
The level A beam routine  1.B.R. 
  Level "I" Group - Level "A" Group - 
  Time/sec. Penalties/Pct. Time/sec. Penalties/Pct. 
Average 16,5 0,5 18,39 3,5 
Min. 13,57 0 12,8 1 
Table 5. „Combo. Rolls ” „S.L.S”, „H.S.B” reference values 
 LG-I LG-A 
2. Combo. Rolls 
Average 2,58 5,33 
Min. 0 4 
3. S.L.S. 
Average 1,58 4,166667 
Min. 0 3 
4. H.S.B. 
Average 10,34083 2,135 
Max. 18,56 7,45 
  
Statistical values obtained by comparing data from the two groups presented in table 6 confirm the 
effectiveness of the training strategy on balance ability and the inter-determinative level of gymnastics tests 
applied. 
Table no. 6. Specific technical tests and their significant statistic results 
Technical tests 
No. Test t - test 
1.a. The level A beam routineTime/sec. 0,316527345 
1.b. The level A beam routinePenalties/Pt. 0,0000025 
2 Combo roll 0,001465554 
3 Sat square supported 0,0000217 
4 Held side balance 0,00024 
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4. Discussion
After analyzing the results of research and we found many positive, real and exciting things. Due to the 
particularities of people of the experimental group, we think that the modification and adaptation of Romberg test
protocol and of that of Unipodal, reduced to a maintenance performance, are inspired and appropriate.
The results obtained in Matorin test can be considered close to normality. They meet the gymnic training 
requirements for levels "A" and "I" - Artistic Gymnastics - Special Olympics. On the favourite direction of each
performer, they are to the level of preparing students in the primary, secondary cycles respectively.
By analyzing the results of technical tests, we consider the effectiveness of the correlative dimension of 
testing. The achieved performances mirror, at the same time, the support and value of specific accumulations on 
the potential of balance ability. We note that these values rank us very close to the optimal parameters of motor
performance ability.
The non-significant mathematical and statistical results obtained from the temporal assessment of the duration
of sportsmen performance in the technical test "The level A beam routine -time/sec" should not mislead us.
Displacement speed may disrupt precision. So that, Down gymnasts too, due to their affective, motivational
character (aspiration, fear, conservatism, desire to be appreciated, not to be wrong, concentration, level of 
knowledge and self-knowledge) to their control and self-control, tipped the balance to quality, despite time or 
speed.
We agree with what Latash, M.L. says "adults with Down syndrome may be slower to perform movements in
some situations, possibly reflecting slower information processing in the central nervous system and/or a focus
on accuracy and safe, effective movements rather than on speed" (Latash, 2000).
Graphic1. Results - Group I (LG-I) – Graphic 2. Results - Group A (LG-A)
Routine Balance beam – test Routine Balance beam – test
The image of results confirms for us the conditional aspect of balance ability training. It can be improved
through systematic training. The technical objectives of the content of gymnic exercises of the polyatlhon of 
artistic gymnastics, such as those promoted in this approach, the algorithmic type system, technical methods, and 
equipment provide all the conditions for achieving outstanding performance in the training balance ability.
5. Conclusion
The results presented confirm the benefits of balance training in adults with Down syndrome through a 
specific strategy of adaptive artistic gymnastics. It must first develop: the integrated approach, the determinative
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correlation of conditional and coordinative abilities, emotional, volitional and motivational factors of race and 
competition, and the principle of individualization and of progressivity. 
The harmonization and synergy of balance training structures correlatively introduced in the general, specific, 
technical training of gymnasts with Down syndrome, could be  is the "key" solution in balance training. 
Through the methods, techniques, equipment, artistic gymnastics we can provide a binder for the ongoing and 
ascending continuity, adaptation, individualization, integration, education and assessment of this coordinative 
ability.  
In the integrated evolution of training and development coordinative abilities, overall balance assessment tests 
(Matorin, Unipodal, Romberg tests) can be operationally completed by specific gymnic technical tests, contained 
in the required exercises of artistic gymnastics of Level A and Level I: the level A beam routine, three side rolls 
towards left and three towards right with the lifting in stand, maintained sat set square, held side balance 
maintained. 
The last tests, through their monitoring, conditioning functions also offer an overview of the potential for 
integration and adaptation of persons with Down syndrome to business or everyday situations, full of unexpected 
situations, as well as the guarantee of the quantitative and qualitative ascension of thorough training in artistic 
gymnastics. 
Also, reference performances obtained in this type of tests, show the conclusive, conditional and inter-fact 
connections of balance about force, flexibility, related to overweight, attitude, intention, emotion, control, self-
control, determination, aspiration. 
These tests offer greater advantages for ongoing monitoring and control training. They are part of the 
algorithmic type of process of learning and of technical training specific for gymnastics. 
The systematic practice of competition artistic gymnastics - Special Olympics can provide the perspective of 
developing and assessing the balance ability of persons with Down syndrome. 
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